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This invention relates to a system for influencing the 
rheological properties of a conveyable material, in 
particular a pourable or pasty product or a loose 
material, wherein the system is or can be allocated to 
a machine for machining or processing the conveyable 
material, in which the conveyable material is 
transported along a conveying direction. 

A lot of energy and in part correspondingly large 
machines are required for the transport and 
machining/processing of viscous or pasty masses, but 
also for the transport of loose material. In addition, 
wall friction during the transport of such masses or 
loose material gives rise to varying retention times of 
the material in machine areas or in transport lines, 
which detracts from the quality of the 
machined/processed material achieved in the end. 

Therefore, the object of the invention is to effect a 
savings relative to energy and/or machine size during 
the machining/processing and primarily the transport of 
viscous or pasty materials in the machine on the one 
hand, and make it possible to monitor and evaluate the 
rheological properties of the masses in the machine. 

This object is achieved according to the invention with 
a system mentioned at the outset having the at least 
one controllable impact system for generating and 
intrjoducing mechanical oscillations in the material in 
at least one machining section of the machine, along 
with at least one acquisition system for acquiring the 
rheological properties of the material, wherein the 
acquired rheological properties are used as the basis 
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for actuating the impact system for generating and 
introducing the mechanical oscillations. 

Acquiring the effects of exposure to the at least one 
controllable impact system on the rheological 
properties of the material by means of the at least one 
acquisition system makes it possible to specifically 
influence the rheological properties in at least one 
machining area of the machine . 

The acquisition system preferably has a first means for 
determining the velocity field transverse to the 
conveying direction in an area of the material, and a 
second means for determining the pressure difference 
along the conveying direction in the area and/or at the 
edge of the area of the material . 

In one especially advantageous embodiment, the 
acquisition system again has a means for determining 
the velocity field transverse to the conveying 
direction in an area of the material, and a second 
means for determining the shearing stress along the 
conveying direction at the edge and/or inside the area 
of the material . 

The shearing viscosity function of the material can be 
determined when the velocity field of the material and 
the pressure difference present on the material is 
known, both when using the pressure difference and when 
using the shearing stress. This noninvasive procedure 
is particularly well suited for industrial processes. 

The system according to the invention can have several 
impact systems for mechanical oscillations, wherein at 
least one impact system for mechanical oscillations can 
be actuated independently of the operating status. Even 
several impact systems for mechanical oscillations can 
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be actuated separately from each other. This makes it 
possible to specifically influence the material to be 
processed, machined or transported, if necessary in a 
varying manner at different machining sections of the 
machine . 

In a particularly advantageous embodiment of the system 
according to the invention, a first acquisition system 
for acquiring the rheological properties of the 
conveyable material is arranged downstream from the 
machining section in order to generate first signals, 
which characterize the physicochemical/ in particular 
rheological properties of the material downstream from 
the machining section. This makes it possible to 
continuously monitor the effectiveness of influencing 
the material in the machining section, and hence adjust 
the intensity of influence exerted as required. 

It is best to additionally arrange a second acquisition 
system for acquiring the rheological properties of the 
conveyable material upstream from the machining section 
in order to generate second signals, which characterize 
the physicochemical, in particular rheological 
properties of the material upstream from the machining 
section. 

The first and second acquisition system now make it 
possible to compare the first signals and/or the second 
signals with respective reference values, which 
characterize specific rheological properties, wherein 
feedback takes place within a control circuit as a 
function of the result from comparing the signals to 
activate the at least one impact system for mechanical 
oscillations . 

Additionally or alternatively, the first signals and 
second signals can also be compared with each other, 
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wherein feedback here also takes place within a control 
circuit as a function of the result from comparing the 
signals to activate the at least one impact system for 
mechanical oscillations. 

Additional advantages, features and possible 
applications of the invention will now be presented in 
the following description of exemplary embodiments of 
the invention, which are not to be construed as 
limiting, based upon the drawing. Shown on: 

Fig. 1 is a diagrammatic view of the system according 

to the invention, block diagrams- 
Fig . 2 is a diagrammatic view of a special embodiment 

of the controllable impact system, 

longitudinal section along the material 

conveying direction; and 
Fig. 3 is a diagrammatic view of a special embodiment 

of the acquisition system, longitudinal 

section along the material conveying 

direction. 

Fig. 1 is a diagrammatic view of the system according 
to the invention as a block diagram. A conveyable 
material whose rheological properties are influenced by 
the system according to the invention flows through a 
machine section with a casing section G in conveying 
direction F. To this end, a controllable impact system 
1 is allocated to the casing section G of the machine 
section in the area of a machining section 2 of the 
machine. A first acquisition system 3 and a second 
acquisition system 4 are allocated to the casing 
section G downstream and upstream from the processing 
section (2) of the machine. The first and second 
acquisition system 3, 4 are used to acquire the 
rheological properties of the conveyable material 
downstream and upstream from the machining section 2. 
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The first acquisition system 3 is used to generate 
first signals Sll, S12, ... Sin, which characterize the 
physicochemical , in particular rheological properties 
of the material downstream from the machining section 
2. The second acquisition system 4 is used to generate 
second signals S21, S22, ... S2n, which characterize the 
physicochemical, in particular rheological properties 
of the material upstream from the machining section 2. 

The first signals Sll, S12, Sin originating from the 
first acquisition system 3 are routed to a closed- loop 
or open-loop control circuit 5. In like manner, the 
second signals S21, S2, .., S2n originating from the 
second acquisition system 4 are routed to the closed- 
loop or open-loop control circuit 5. The first and 
second signals originating from the first acquisition 
system 3 and the second acquisition system 4 are 
processed in this closed- loop or open- loop control 
circuit 5. While processing these signals, for example, 
the first signals Sll, S12, Sin and/or second 

signals S21, S22, S2n are compared with respective 

reference values Rll, R12, Rln. In addition or as an 
alternative, the first signals and second signals can 
also be compared to each other.. As a function of the 
comparison of the first and second signals to the 
reference values and the first signals to the second 
signals, the closed- loop or open- loop control circuit 5 
effects an actuation (S31, S32, S3n) of the of the 
impact system 1, in which the mechanical oscillations 
necessary for influencing the rheological properties of 
the conveyable material are generated. 

Fig. 2 is a diagrammatic view of a special embodiment 
of the controllable impact system in a longitudinal 
section along the material conveying direction F. A 
slit die 10 is arranged in the casing section G. Along 
the flowing direction F, the passage area of the slit 
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die 10 consists of a tapering inlet area 10a, which 
abuts a slit area 10b, which in turn empties out in an 
expanding outlet area 10c. The slit die also contains a 
first ultrasound source 11, and is connected with a 
second and third ultrasound source 12, 13. The first 
ultrasound source 11 is used to introduce a high- 
intensity ultrasound wave in the slit area 10b, wherein 
the oscillating direction is predominantly 
perpendicular to the flowing direction F. The second 
and third ultrasound source 12, 13 are also used to 
introduce ultrasound waves in the area of the slit die 
10, wherein the oscillating direction runs 
predominantly parallel to the flowing direction F. A 
first pressure sensor 14 and second pressure sensor 15 
are located at the upstream and downstream end of the 
slit area 10b. The pressure difference between the 
first pressure sensor 14 and second pressure sensor 15 
determined in this way can be used in conjunction with 
information about the volumetric flow through the 
casing section G to determine the shearing viscosity of 
the conveyable material M. 

Fig. 3 is a diagrammatic view of a special embodiment 
of the acquisition system in a longitudinal section 
through the material conveying direction F. An 
ultrasound transmitter/receiver 21 determines the 
velocity profile P or velocity of flowing material M 
from the echo of the ultrasound as a function of the 
radial coordinate. A first pressure sensor 22 upstream 
from the ultrasound transmitter/receiver and a second 
pressure sensor 23 downstream from the ultrasound 
transmitter/receiver make it possible to determine a 
pressure difference along the casing wall G, and hence 
to determine the wall tension. Assuming a linear 
shearing stress distribution in the tubular cross 
section, this makes it possible to determine the 
shearing viscosity as a function of the local velocity 



gradient along with the also determined velocity 
profile P. 
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Reference Symbol List 



1 Impact system 

2 Machining section 

3 First acquisition system 

4 Second acquisition system 

5 Closed-loop or open-loop control circuit 

10 Slit die 

11 First ultrasound source 

12 Second ultrasound source 

13 Third ultrasound source 

14 First pressure sensor 

15 Second pressure sensor 
10a Inlet area 

10b Slit area 

10c Outlet area 

F Conveying direction 

G Casing section 

P Velocity profile 

M Material 

Sll to Sin First signals 

S21 to S2n Second signals 

Rll to Rln Reference values 

21 Ultrasound transmitter/receiver 

22 First pressure sensor 

23 Second pressure sensor 



